Glucose depletion enhances P-glycoprotein expression in hepatoma cells: role of endoplasmic reticulum stress response.
P-Glycoprotein (P-gp) encoded by the MDR gene is one of the main factors in multidrug resistance. Its expression in cancer cells, which compromises cancer outcome, can be enhanced by some stress signals. Energy depletion, frequently observed in malignant cells, was shown to induce chemoresistance and could be one of these signals. To test this hypothesis, we studied the effect of glucose deprivation on P-gp expression in a rat hepatoma cell line (Fao). Incubation of Fao cells with a glucose-free medium enhanced P-gp mRNA and protein expression in a time-dependent manner, up to 400% at 40 h. This effect was associated with a stimulation of [(3)H]vinblastine efflux by P-gp despite impaired glycosylation. It was reproduced by inducers of endoplasmic reticulum stress response, such as 2-deoxyglucose (DG), tunicamycin, and thapsigargin. P-gp mRNA induction by DG was preceded by an increase in activator protein binding activity, c-Jun expression, and phosphorylation. In contrast, nuclear factor-kappaB binding activity was unaffected by DG. The antioxidant N-acetylcysteine partially reversed the increase in P-gp mRNA and protein levels induced by DG, as well as the enhancement of c-Jun phosphorylation and activator protein binding activity. Finally, transient transfection of the cells with a deleted mutant of c-Jun, Tam 67, abolished the DG-induced P-gp mRNA expression and mdr1b promoter activation. In conclusion, glucose deprivation enhances P-gp expression and transport function in liver cancer cells. This effect is mediated by endoplasmic reticulum stress response and involves MDR transcriptional induction through c-Jun activation. These results emphasize the importance of glucose metabolism in chemoresistance.